This commentary follows up on an editorial by Eyal and colleagues in which these authors discuss the implications of the emergence of non-physician clinicians (NPCs) on the health labour market for the education of medical doctors. We generally agree with those authors and we want to stress the importance of clarifying the terminology to describe these practitioners and of defining more formally their scope of practice as prerequisites to identifying the new competencies which physicians need to acquire. We add one new competencies domain, the utilization of new communication technologies, to those listed in the editorial. Finally, we identify policy issues which decision-makers will need to address to make medical education reform work. I n a recent editorial, Eyal et al 1 advocate a significant reform of medical education in sub-Saharan Africa. They argue that the emergence of healthcare practitioners who produce services traditionally performed by physicians, implies that the latter's role has to change and that consequently, new competencies must be acquired. These relate to roles and functions such as team management, mentorship, supervision, or planning of services, in addition to more complex clinical ones. They go on to propose that this shift might strengthen the recognition and acceptance of the non-physician clinician (NPC) in health systems through increased inter-professional and team processes. The authors propose that the development of these capacities implies a rethinking of medical education, eg, of the contents of curricula and of learning strategies. The authors must be commended for stimulating a necessary reflection among educators and policy-makers on how to adapt the education of health professionals in the context of rapid epidemiological and demographic change, of increasing demand for health services and of structural changes in the health workforce. Their contribution is in continuity with the alarm which the Lancet Commission on "Education of health professionals for the 21st century" rang in 2010.
In resource poor regions, including sub-Saharan Africa, not only are the numbers of physicians insufficient to meet the population's needs, their distribution and migration issues have also led other practitioners to gradually evolve to fill the gap. Scheil-Adlung estimates that 23% of the world's health workers are in rural areas, while more than 50% of the population lives there. 3 Numerous studies have shown the NPC to be responsive to rural needs with successful task shifting/ sharing. [4] [5] [6] [7] Schneeberger and Mathai note that in Mozambique the assistant medical officers (AMOs) are 'essential to provide life-saving surgical services in rural areas, ' which in turn decreases unnecessary referrals, decreases delay in care, decreases the workload at referral hospitals, and ultimately costs. 5 They also note that on average physicians leave their rural postings within 3 years, but 88% of AMO's stayed more than 7 years. 5 In this commentary on the discussion by Eyal et al of the impact of the emergence of NPCs in the health labour market on the practice of medicine, we raise questions that need further exploration and discuss the policy implications of reforming medical education.
The Need for Clearer Definitions and Boundaries
A first issue is the need for clarification of terminology. Eyal et al use NPCs in reference to "practitioners with an education higher than that of nurses, but lower than physicians. " This term was used previously, in a slighter different sense, by Mullan and Frehywot 8 to describe "providers who are not trained as physicians but who take on many of the diagnostic and clinical functions of medical doctors. " These authors included in this category practitioners who had less skills than physicians but more than basic nurses. Cobb et al 9 in a recent paper use the term "Accelerated Medically Trained Clinicians" (AMTC) to differentiate cadres trained in the medical model, rather than in the nursing model, that have been included in the NPC terminology previously. In an older paper, Dovlo 10 referred I n a recent contribution to the ongoing debate about the role of power in global health, Gorik Ooms emphasizes the normative underpinnings of global health politics. He identifies three related problems: (1) a lack of agreement among global health scholars about their normative premises, (2) a lack of agreement between global health scholars and policy-makers regarding the normative premises underlying policy, and (3) a lack of willingness among scholars to clearly state their normative premises and assumptions. This confusion is for Ooms one of the explanations "why global health's policy-makers are not implementing the knowledge generated by global health's empirical scholars. " He calls for greater unity between scholars and between scholars and policy-makers, concerning the underlying normative premises and greater openness when it comes to advocacy. 1 We commend the effort to reinstate power and politics in global health and agree that "a purely empirical evidence-based approach is a fiction, " and that such a view risks covering up "the role of politics and power. " But by contrasting this fiction with global health research "driven by crises, hot issues, and the concerns of organized interest groups, " as a "path we are trying to move away from, " Ooms is submitting to a liberal conception of politics he implicitly criticizes the outcomes of. 1 A liberal view of politics evades the constituting role of conflicts and reduces it to either a rationalistic, economic calculation, or an individual question of moral norms. This is echoed in Ooms when he states that "it is not possible to discuss the politics of global health without discussing the normative premises behind the politics. That is what we will try to do here, by introducing an alternative conceptualization of the political and hence free us from the "false dilemma" Ooms also wants to escape. "Although constructivists have emphasized how underlying normative structures constitute actors' identities and interests, they have rarely treated these normative structures themselves as defined and infused by power, or emphasized how constitutive effects also are expressions of power. " 2 This is the starting point for the political theorist Chantal Mouffe, and her response is to develop an ontological conception of the political, where "the political belongs to our ontological condition. " 3 According to Mouffe, society is instituted through conflict. " [B] y 'the political' I mean the dimension of antagonism which I take to be constitutive of human societies, while by 'politics' I mean the set of practices and institutions through which an order is created, organizing human coexistence in the context of conflictuality provided by the political. " 3 An issue or a topic needs to be contested to become political, and such a contestation concerns public action and creates a 'we' and 'they' form of collective identification. But the fixation of social relations is partial and precarious, since antagonism is an ever present possibility. To politicize an issue and be able to mobilize support, one needs to represent the world in a conflictual manner "with opposed camps with which people can identify. " 3 Ooms uses the case of "increasing international aid spending on AIDS treatment" to illustrate his point. 1 He frames the I n a recent contribution to the ongoing debate about the role of power in global health, Gorik Ooms emphasizes the normative underpinnings of global health politics. He identifies three related problems: (1) a lack of agreement among global health scholars about their normative premises, (2) a lack of agreement between global health scholars and policy-makers regarding the normative premises underlying policy, and (3) a lack of willingness among scholars to clearly state their normative premises and assumptions. This confusion is for Ooms one of the explanations "why global health's policy-makers are not implementing the knowledge generated by global health's empirical scholars. " He calls for greater unity between scholars and between scholars and policy-makers, concerning the underlying normative premises and greater openness when it comes to advocacy. 1 We commend the effort to reinstate power and politics in global health and agree that "a purely empirical evidence-based approach is a fiction, " and that such a view risks covering up "the role of politics and power. " But by contrasting this fiction with global health research "driven by crises, hot issues, and the concerns of organized interest groups, " as a "path we are trying to move away from, " Ooms is submitting to a liberal conception of politics he implicitly criticizes the outcomes of. 1 A liberal view of politics evades the constituting role of conflicts and reduces it to either a rationalistic, economic calculation, or an individual question of moral norms. This is echoed in Ooms when he states that "it is not possible to discuss the politics of global health without discussing the normative premises behind the politics. That is what we will try to do here, by introducing an alternative conceptualization of the political and hence free us from the "false dilemma" Ooms also wants to escape. "Although constructivists have emphasized how underlying normative structures constitute actors' identities and interests, they have rarely treated these normative structures themselves as defined and infused by power, or emphasized how constitutive effects also are expressions of power. " 2 This is the starting point for the political theorist Chantal Mouffe, and her response is to develop an ontological conception of the political, where "the political belongs to our ontological condition. " 3 According to Mouffe, society is instituted through conflict. " [B] y 'the political' I mean the dimension of antagonism which I take to be constitutive of human societies, while by 'politics' I mean the set of practices and institutions through which an order is created, organizing human coexistence in the context of conflictuality provided by the political. " 3 An issue or a topic needs to be contested to become political, and such a contestation concerns public action and creates a 'we' and 'they' form of collective identification. But the fixation of social relations is partial and precarious, since antagonism is an ever present possibility. To politicize an issue and be able to mobilize support, one needs to represent the world in a conflictual manner "with opposed camps with which people can identify. " 3 Ooms uses the case of "increasing international aid spending on AIDS treatment" to illustrate his point. 1 He frames the
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to "substitute health workers" and to middle-level cadres, a broader notion that covered "cadres who take on some of the functions and roles normally reserved for internationally recognized health professionals such as doctors, pharmacists and nurses. " All authors report important variations in titles corresponding to providers meeting their definition, in training received, tasks performed and level of autonomy.
Using an un-differentiated terminology, Dovlo 10 identified 8 countries in sub-Saharan Africa, and Mullan and Frehywot 8 found some in 25 out of 47 countries surveyed in the same region. Cobb et al 9 reported the existence of AMTCs in 46 countries globally, in 20 in sub-Saharan Africa, and more than 20 different titles. We can only agree with Eyal et al when they write "All health workers must work together to deliver high quality health services. Major changes to one component of such an integrated system require complementary adaptations elsewhere. " To optimize "the impact of community-based practitioners in the quest for universal health, coverage" Campbell et al 11 call for a clearer understanding of the 'front-line' and community-based health workforce, so as to integrate them fully into health systems, and demonstrate the value of investment in them. Clearly understanding the skills mix of the cadres that have been included in the NPC or mid-level terminology is critical, because otherwise it is difficult to identify precisely which new competencies physicians need to acquire or strengthen. For instance, where NPCs have a high degree of autonomy, physicians will have a different relationship with them and will potentially engage less in mentoring and supervision, that is if they work in an environment where they are part of a team and that support is available in the day-to-day work. In contexts where they work in a more isolated way, like in peripheral or rural areas where in addition to clinical tasks they need to assume management and planning responsibilities, supervision by physicians would still be needed. For example, for the 17 million people of Malawi there are approximately 500 physicians, with 30 in the rural areas. Medical Assistants (primary care focused AMTC) and Clinical Officers (AMTC with increased training in emergency obstetric surgery and surgery) serve in the majority of the country. Henry et al 6 report that clinical officers and anaesthesia clinical officers "form the backbone of Malawi's surgical and anaesthetic workforce" with 85%-88% of all surgeries and anaesthesia being performed by these cadres. In other settings where AMTCs (Medical Assistants, Clinical Officer, Community Health Officers, Public Health Officers, etc) run community-based health centres, they often have management responsibilities such as supervising staff, ordering supplies, or general oversight of the functioning of the centre, in addition to seeing patients. Having the support of physicians who have expanded competencies to support this community-based healthcare could greatly increase the efficacy, and potentially quality and safety. To reform medical education in a manner that prepares future physicians to work in an effective and efficient manner with NPCs, it is important that reformers have a clearer idea of the tasks that each one is expected to perform. While maintaining the cultural specificities of the various cadres of NPCs, some standardization should be promoted, for instance by the World Health Organization (WHO), working with the International Labour Organization (ILO) to ensure that the revision of the International Standard Classification of Occupations (ISCO-08) includes these cadres.
12 A more formal definition and recognition of the scope of practice of NPCs will indeed affect the scope of practice of physicians and of other providers, such as of nurses and possibly of other professionals such as pharmacists. This may take time because such formalization requires the review of existing legislation, which can only be possible if the collaboration of medical associations and councils is obtained. The politics of professional regulation are complex everywhere and sub-Saharan Africa, where NPCs are not always regrouped in associations representing their interests, is no exception.
Other Examples of New Competencies Needed
This does not mean that the reflection on new competencies domains cannot advance, on the contrary. There is sufficient information on changes taking place in the health sector to identify new learning needs. We suggest to add at least one domain to the preliminary list proposed by Eyal et al: the utilization of new communication technologies, namely ehealth and mhealth. This domain is already included in an implicit manner, but we think it deserves specific attention. NPCs tend to be at the front-line often working alone and unsupported because of their distance from bigger healthcare facilities, as well as of health system structures that fail to define clear paths of communication and supervision. Supporting these clinicians not only increases the quality of care provided, but also serves to motivate them. The possibilities of ehealth and mhealth are abundantly recognized and their utilization is growing rapidly in sub-Saharan Africa.
13 Future physicians, born in the age of internet, will probably easily integrate the use of new communication technologies in their day-to-day practice; to bring the existing medical workforce to do so may be a more difficult task. Also, under "leadership and governance, " Eyal et al focus on competencies needed at the level of provider organizations, but others may also be needed at a broader level. For example, physicians need to mobilize and coordinate with other stakeholders in the community to obtain support in vaccination or screening campaigns. In some instances, they may need to interact with aid agencies, which also requires specific skills to negotiate effectively.
A Challenging Policy Agenda
Beyond the identification of new competencies that physicians need to develop, various policy issues will have to be addressed: how to build the capacity of education institutions to implement reform? Can it be done by the existing staff of educators, knowing that they may also need to develop the new capacities and that, typically, African medical schools rely on part-time staff who may not be able or willing to invest time and energy in mastering new competencies? How physician training can facilitate an understanding of those rural and poor populations which NPCs usually serve, in order to better manage and plan services corresponding to their health needs as well as to adequately supervise NPCs? How communication between the different Ministries responsible for the education of physicians and of other providers, such as NPCs and nurses be improved to ensure a skills-mix aligned on the needs of populations? Is accreditation of programs and institutions the best tool to promote innovation and adaptation to a changing labour market and to the requirements of new delivery models? Should accreditation cover all health professional education to ensure alignment between the education of physicians and of other providers, namely NPCs and nurses? How to bring the existing medical workforce to adopt the new competencies recommended by Eyal et al? What type of continuing professional development activities can be designed and implemented, who will be responsible, how quality will be ensured? Before long another policy issue may emerge, that of the opportunity to create education bridges/ ladders for NPCs to become medically qualified.
Conclusion
There is plenty of evidence that NPCs can provide good quality care to populations with limited access to traditional medical services. These cadres should not be seen as second class substitutes in resource-poor environments. Rather they represent a fit-for-purpose group of providers that add to the traditional skills-mix, being even the "backbone of primary care" in a number of countries or being utilized to increase access to emergency obstetric and surgical care. Investing in NPCs can be a response to health workforce challenges of improved availability, accessibility, acceptability and quality of health workers. By adapting the education of future and existing physicians to new roles, countries would ensure that they, and other providers work to the top of their skills and healthcare systems would be strengthened and more capable of contribution to the Sustainable Development Goal of ensuring healthy lives and promoting well-being for all at all ages. The question, as always, is whether policy-and decisionmakers will use the evidence.
Ethical issues
Not applicable.
